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period of observation which is covered by the comparison is
here a very short one. A comparison based on the average
daily strength of the inoculated and the uninoculated will,
therefore, be of greater interest, covering as it does the
whole period of three and a half months from the com-
mencement of the inoculations to the termination of the

epidemic. For the purposes of such a comparison Mr.
Cullinan has kindly furnished me with (a) the number of
patients operated upon by him at each sitting and the dates of
these inoculations ; (b) a list of nurses and patients attacked
with typhoid fever ; and (0) a list of patients who died from
other diseases or who were admitted or discharged during
the period of observation. The third document may
be left out of account as it shows that the number of in-
dividuals of a susceptible age who were admitted or dis-
charged or who died from other diseases during the period of
observation was so small as to be incapable of exerting any
appreciable effect upon the general result. Having simplified
our task in this way, we arrive at the number of the inocu-
lated and uninoculated on each successive day by taking into
account (a) the alterations in the number of the inoculated
and uninoculated brought about by the successive inocula-
tions and (b) the alterations in these numbers brought about
by the development of typhoid fever in members of each

group. Taking the numbers thus arrived at we now multiply in
each case by the number of days during which that particular
strength was maintained. Finally, we add together the
figures relating to each group and divide in each case by the
number of days included within the whole period of observa-
tion. In this manner we arrive at a daily average strength
of 339 for the inoculated and of 298 for the uninoculated.
We now institute our comparison by dividing the number of
typhoid-fever cases which occurred in the inoculated and
uninoculated groups respectively into the average strength of
each group. Before considering the statistical result thus
arrived at it will be well to realise why we are here justified
in regarding a result obtained in the manner which has just
been indicated as the result which correctly represents the
relative incidence of typhoid fever in the inoculated and unin-
oculated groups. We shall realise this if we consider what
is the assumption to which we are committed by the method
of calculation here adopted. That assumption is that the cases
of typhoid fever among the inoculated would not have been
more numerous if the number of inoculated had stood

throughout at 339 instead of standing, as it in reality did,
at a lower figure on all dates previously to Nov. 5th and at
a higher figure on all dates subsequently to this particular
day. Now this assumption is manifestly justified if the risk
of contracting typhoid fever was as great in the period
between Nov. 5th and Dec. 24th when the inoculated
numbered more than 339 as in the period between Sept. 6th
and Nov. 5th when the inoculated numbered less
than 339.

Mr. Cullinan’s list of cases and dates of attack shows that
this condition was satisfied, and more than satisfied, 16 cases
of typhoid fever having occurred in the smaller number of
uninoculated exposed to infection in the period subsequently
to Nov. 5th, as against 14 cases in the larger number of
uninoculated exposed in the earlier period. In conformity
with this it may be confidently assumed that the comparison
based on the average daily strength is a comparison
which does not here exaggerate in favour of the inocula-
tion procedure. The comparison in question is as

follows ;-

Comparative Incidence of Typhoid Tevcr in Inoculated and
Uninoeiclczterd calculated upon the Average Strength of the
Respective Groups d2cring the Period intervening between
the Commeneernent of the Inoeulcctions and the l’ermina-
tion of the Epidemic.

It may be noted in conclusion that the result is in con-
formity with that of all the statistical returns of anti-typhoid
inoculation which have reached me.

Netley.

THE EFFECTS OF LEAD UPON LEAD-
WORKERS IN THE STAFFORDSHIRE

POTTERIES.
BY FRANK SHUFFLEBOTHAM, M.A., M.B., B.C. CANTAB.

WITH a view.of determining to what extent the health of
lead-workers in the Staffordshire potteries is affected by their
employment I have made systematic examinations of the
workers employed in 13 factories. These examinations have
not been of selected cases, but include all the workpeople
(with one exception) engaged in lead processes at the factories
which I have visited, and my choice of these factories was
made in the endeavour to obtain a series of potteries which
might be regarded as a fair representation of the whole

industry. Table I. gives the firms whose workpeople I have
examined as well as their products of manufacture.

TABLE I.-Showing the Names and Situations of the Tirrzs and
Products oj Manufacture where the Persons examined
mere employed.

Between 6000 and 7000 people are employed at these
manufactories, of whom 528 are engaged in lead processes.
The figures here given show the approximate ratio of lead-
workers to the total number of operatives throughout the
whole of the Staffordshire potteries.
These lead processes involve many different occupations,

the nature of which I will briefly explain. They may be
divided into two main divisions, the first of which comprises
the various operations of glazing, while under the second
heading may be grouped certain decorative processes in
which lead compounds are used for their colour effects. In
the former group the work is subdivided between dippers,
dipping-house assistants, ware-cleaners, and glost-placers.
" The dipper’s business is to coat the biscuit’ ware with a

layer of glaze by plunging it into a bath containing the
finely-gruund glazing materials in suspension in water"

(Burton). Lead compounds are essential constituents in the
preparation of glazes for every kind of pottery except hard
porcelain and salt-glazed ware. The assistants in the

dipping-house hand up the ware to the dipper and take it
from him when it has been dipped, and the ware-cleaners
"examine the pieces to see that they are properly
dipped and remove all superfluous glaze by scraping
with a knife or other suitable means." The glost-placer
packs the glazed ware into saggers which he carries into the
ovens where the glaze is melted on. Dippers and glost-
placers are invariably adult males, dipping-house assistants
are either boys or young women, while ware-cleaning is an
occupation carried on generally by females, but in some
factories youths are employed for this purpose. In the prin-
cipal decorative processes which entail the use of lead women
and girls are for the most part engaged. The majolica
paintress paints coloured glazes upon the ware, and the
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.TABLE II.-SHOWING THE OCCUPATIONS OF THE PERSONS EXAMINED AND THE TIME THEY HAVE WORKED IN LEAD.

cyprian worker puts on the different coloured glazes at the

dipping-tub. Ground-layers, aerographers, and colour-dusters
are operatives who use lead compounds in the form of dust,
which is applied to the surface of the ware after it has been
glazed and fired. The glazes and colours are prepared by
millers and glaze- and colour-mixers, and the sagger-washer
is generally a labourer who devotes several hours in each
week to washing the interiors of the new saggers with a lead-
containing glaze. Table II. shows the occupations of the

people I have examined and also the time they have worked
in lead.

It should be noted a the outset that lead poisoning is a
very subtle disease, which may assume many different forms
the symptoms of which are common to other diseases, and
its diagnosis should only be made after the most careful
examination. The disease is characterised by the following
symptoms : (a) an&aelig;mia, (b) blue line on the gums, (c)
biliousness, and (d) headache, apart from biliousness ; while
in more severe cases we may find (e) constipation, (f) gout,
(g) colic, (A) paralysis of the arms and the legs, (i) epilepsy,
(j) insanity, (k) disturbance of vision, (l) abortion, and (m)
that group of symptoms pointing to chronic Bright’s disease.
None of these symptoms, however, are pathognomonic of lead
poisoning. Anasmia is the commonest disease to which girls
and young women are subject, whether they work in lead or
not. Headache is one of those complaints of which everyone
has had experience more or less ; when accompanied by loss
of appetite, nausea, and vomiting its cause may be traced to
carious teeth, to improper food, or to alcoholism. Constipation
may be due to 50 different causes : it is often a family com-
plaint, or it may result from coarse food or sedentary habits.
Again, lead is not the only cause of colic. Heredity is an
important predisposing cause to gout, to chronic Bright’s
disease, and to abortion, and along with chronic alcoholism
in the parent and syphilis is a potent factor in the produc-
tion of epilepsy and insanity. In a patient suffering from
lead poisoning the blue line on the gums often gives the clue
to the nature of the complaint, but the blue line unaccom-

panied by any of the above symptoms is not lead poisoning.
When any of these symptoms have arisen in the 527 cases
which have come under my notice I have endeavoured to
ascertain their true causes and have not immediately jumped
to the conclusion that lead was the source of all the trouble.
In Table III. will be seen some of the results of my
examinations.
Not a single case of gout, epilepsy, insanity, or disturbance

of vision (excepting cases of presbyopia) had ever occurred
in any of the 527 workpeople since they began to work in
lead. A youth and a woman had suffered from epilepsy as
children, and 24 work-people had a strong family history of
this disease ; but in spite of the predisposing tendency of their
.employment superimposed upon an hereditary liability none

of them had been affected in any way. Near relations of 14
lead-workers have been confined in the county asylums for
mental diseases. Again, we might expect to find that the
hereditary tendency would be accentuated by their employ-
ment, but in no case was there any history or any sign of
mental trouble in the lead-workers themselves. I have had

TABLE III.-Showing the Results of the Examinations.

* In these cases there was a history of colic.
t The references in the last column will show which of the lead;

workers included in the table have the blue line on the gums.
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the opportunity of examining one man who was sent to

Wolverhampton for electrical treatment, but after a careful
examination and a quiet talk with him I was of the opinion
that he had been suffering, and was suffering, from gonor-
rbceal rheumatism.
The blue lane on the gums.-I have already remarked that

the blue line on the gums, when unaccompanied by other
symptoms, does not denote lead-poisoning. It merely
indicates the presence of lead in the system. This blue line
is a series of black dots along the edge of the gum, and
consists of a deposit of lead sulphide formed by the action of
the sulphur found in the tartar of the teeth on the lead-

containing organic compound held in solution in the blood.
It may be quite marked and observable by the naked eye ;
in some cases it is very faint and only seen by the aid
of a magnifying lens. In nine lead-workers I noticed a

general blueness of the gums, although no line was observed.
There is one condition which may simulate a blue line.
Several times I have seen between the edge of the gums
and the teeth a deposit of soot (which in combination with
common salt is frequently used as tooth powder) look at first
sight very much like the blue line, but on using a lens the
error has been detected. Tables IV. and V. give details of
each lead-worker in whom the blue line or blueness of the
gums was perceived.
Abortion.-It is a reputed fact that the wives of lead-

workers are prone to abortion, but my own observations
hardly confirm this. 188 of the men were married and the
wives of 19 of them had had one miscarriage each, seven had
had two miscarriages each, and four three miscarriages. The
wives of the remaining 158 married men had had no mis-
carriages. In six cases the miscarriages took place before

TABLE IV.-GIVING DETAILS OF THE MEN (a) WITH A DEFINITE BLUE LINE ON THE GUMS ; (b) WITH A FAINT
BLUE LINE OR ONE ONLY OBSERVABLE WITH A MAGNIFYING LENS ; AND (0) WITH NO BLUE LINE BUT WITH
GENERAL BLUENESS OF THE GUMS.

(a) Men with a Definite Bl1te Line on the Gums.

* In these cases not a single day’s work had been lost through ill-health since the operative commenced to work in lead.
t In this case the miscarriage took place before the husband commenced to work in lead.

R 2
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TABLE V -GIVING DETAILS OF THE WOMEN (a) WITH A DEFINITE BLUE LINE ON THE GUMS ; (b) WITH A FAINTBLUE
LINE OR ONE ONLY OBSERVABLE WITH A MAGNIFYING LENS ; AND (0) WITH NO BLUE LINE BUT WITH GENERAL I
BLUENESS OF THE GUMS.

(a) Women with a Definite Blue Line on the Gums.

* In these cases not a single day s work had been lost through ill-health since the operative commenced to work in lead.
t In this case the miscarriages took place before the mother commenced to work in lead.

the husband commenced to work in lead. Table VI. (a) gives
statistics as to the number of pregnancies of the lead-
workers’ wives who have never aborted, from which it will
be seen that these people are very fertile. Table VI. (b) offers
similar information about the wives who have had miscar-
riages. A comparison between these tables shows that in
Table VI. (b) not only is the average number of pregnancies
greater than in Table VI. (a), but also the average number of
normal confinements. Two of the men whose wives appear
in Table VI. (b) are found in Table IV. (a) as showing a
distinct blue line on the gums, but neither of these men
could be said to be suffering from lead-poisoning. The

majority of the miscarriages recorded in Table VI. (b) are
most probably due to the frequency of the pregnancies.
Among the married female workers 18 had had miscarriages

out of a total of 55 ; seven of these had miscarriages before
they commenced to work in lead, and three other women had
an hereditary tendency to abort. Many of the miscarriages
are due to the fact that the women continue their work as
usual during the time they are pregnant to within a day or
two of confinement. Reference to Tables V. (a), V. (b), and
V. (e), will show that four women who experienced mis-

carriages had the blue line on the gums, one of whom had

TABLE VI. (a).-Sltowing the Number of Pregnancies in
Lead-workers’ Wives who have never Aborted.

* The average number of pregnancies of a married woman is 4’&
(Landois and Stirling).
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her:miscarriages before she worked in lead. All four had
never lost a single day’s work through ill-health in their
lives. Although the number of married women working in
lead was small I have ventured to tabulate them in the
same way as the wives of the male operatives. Tables
VII. (a) and VII. (b) will correspond respectively to Tables
VI. (a) and VI. (b).
TABLE VI. (b).-Shoming the Number of Pregnancies and

Miscarriages in Lead-7vorkers’ .Wives wlw have Ab01.ted.

* In these cases the miscarriages took place before the husbands
commenced to work in lead.

TABLE VII. (a).-S7toning the Number oj Pregnancies n
Women 7vorking in Lead.

TABLE VII. (b).-Sho7ving the Number of Pregnancies and
Miscarriccqes in Women working in Lead who have Abarted. .

* In these cases the miscarriage took place before the mothers
commenced to work in lead.

Final conclusions. -After giving each case which has come

under my observation full consideration I have come to the
following conclusions :-

1. That of the 527 lead-workers I only met with one case
of lead-poisoniity.

2. That individual symptoms, which at first sight might,
have been attributed to lead-poisoning, were found upon
closer examination to be due to other causes.

3. That the health record of the lead-workers was

excellent (the complaints I have mentioned are for the most
part only minor ailments). Of 348 men 196 have not lost a
single day’s work through ill-health from any cause whatever
since they commenced to work in lead, and the same may
be said of 90 out of 124 single women ; 26 out of 55 married
women have only been absent through confinements.

4. That the general condition of the work-people was good
and would compare favourably with that of a like number of
workers in any average healthy trade.

5. That the 91 operatives who had worked in lead for over
20 years were not suffering any ill-effects from their employ-’
ment, although they had worked for years under practically
no regulations.

6. That it must always be remembered that lead-workers
are subject to the common ailments of life just in the same
way as other people.
Newcastle-under-Lyme.

ACUTE DILATATION OF THE STOMACH,
WITH ILLUSTRATIVE CASES.1

BY H CAMPBELL THOMSON, M.D., M.R.C.P. LOND.,
ASSISTANT PHYSICIAN AND PATHOLOGIST TO THE MIDDLESEX HOSPITAL.

1 A paper read before the Royal Medical and Chirurgical Society on
Oct. 22nd, 1901.

2 Guy’s Hospital Reports, 1872-73.
3 Transactions of the Pathological Society of London, vol. xxxiv.

ACUTE dilatation of the stomach is characterised by its
sudden onset, by the vomiting of enormous quantities of

fluid, and by very severe general symptoms, which in
the recorded cases have always ended fatally within a

few days after the first onset of the disease. The con-

dition was first fully described by Dr. Hilton Fagge who
recorded four cases, two of which had come under his

own personal observation. Since then a case has been

recorded by Mr. Henry Morris,3 but beyond these the

subject does not appear to have attracted much atten-
tion. I have during the past three years made post-
mortem examinations upon four cases in which death was

immediately due to this condition, and I believe that the
disease, though of course very uncommon, is not so rare as
has generally been supposed, and that probably the difference
between the very serious cases and the less severe forms of
dilatation, also acute, which not infrequently accompanies
severe illnesses, is one of degree rather than of kind.
Before referring to the cases recorded by others I will give
a brief account of those which have come under my own
notice, and I must here acknowledge my indebtedness to
Mr. Henry Morris and Dr. Kingston Fowler who have
kindly allowed me to make use of the clinical notes of cases
which have been under their care. The first case is one in
which acute dilatation suddenly supervened upon chronic
dilatation, the latter being due to a growth of the pylorus.
CASE 1.-The patient was a man, aged 48 years, who was

admitted into the Middlesex Hospital on Oct. 31st, 1899,
under the care of Dr. Kingston Fowler. Symptoms had existed
for three months before admission, the chief being discomfort
after food and frequent vomiting. On admission the patient
was found to be considerably emaciated ; the stomach was
dilated and extended downwards to about an inch above
the umbilicus ; no splash was obtained. An indefinite
tumour could be felt in the epigastrium. The pulse was
84, regular, and the patient, considering the disease he was
suffering from, did not appear to be unduly ill, and certainly
presented no immediate symptoms of an alarming character.
On Nov. 3rd-i.e., three days after admission-the stomach
was washed out in order to relieve the vomiting, which
occurred at intervals and which in no way differed from
that which usually takes place in cases of pyloric cancer. On
this occasion 38 ounces were drawn off with a soft syphon
tube. The patient expressed himself as feeling relieved by


